Rational design of a GCN4-derived mimetic of interleukin-4.
In this work we describe the rational design of two helix coiled coil peptide mimetics of interleukin-4 (IL-4) which are able to recognize and bind its high affinity receptor (IL-4R alpha). We have used the leucine-zipper domain of the yeast transcription factor GCN4 as a scaffold into which the putative binding epitope of IL-4 for IL-4R alpha was transferred in a stepwise manner, using computer-aided molecular modeling. The resulting molecules bind IL-4R alpha with affinities ranging from 2 mM to 5 microM, depending on the fraction of the IL-4 binding site incorporated and on their stability. To our knowledge this is the first time a molecule capable of binding a cytokine receptor has been successfully designed in a rational manner.